Functional analysis of purine nucleoside phosphorylase as a key enzyme in ribavirin metabolism.
Ribavirin is a purine nucleoside analogue that possesses potent anti-hepatitis C virus activity, and it has long been considered likely that ribavirin undergoes a first-pass metabolism at the small intestine. Although purine nucleoside phosphorylase (PNP) is assumed to be involved in this metabolism, this has not been conclusively demonstrated. Furthermore, no pharmacogenomic studies related to PNP-mediated ribavirin phosphorolysis have previously been conducted. In this study, we sought to identify the role of PNP in ribavirin phosphorolysis in the human small intestine, and to clarify the effect of the single nucleotide polymorphism (rs1049564) on PNP's ribavirin phosphorolysis activity. The results of our investigations show that PNP is abundantly expressed in the human small intestine, and that intestinal ribavirin phosphorolysis is severely inhibited by ganciclovir, a PNP-inhibitor. Therefore, PNP is likely to play a primary role in the ribavirin phosphorolysis in the human small intestine. On the other hand, the results of our attempt to clarify the function of rs1049564 show that it does not affect PNP's ribavirin phosphorolysis activity. We believe that the present study will facilitate further pharmacogenomic and biochemical characterization of PNP as a key metabolic enzyme of ribavirin.